Binding of fluorescent dye to genomic RNA inside intact human rhinovirus after viral capsid penetration investigated by capillary electrophoresis.
RiboGreen is used for concentration measurements of RNA. Upon binding to the RNA, an approximately 1000-fold increase in sensitivity in comparison with the UV absorbance of the free polynucleotide is observed. In the present work, we demonstrate that this dye can penetrate in a time- and temperature-dependent manner the intact viral capsids of human rhinovirus serotypes 2 and 14, where it forms a fluorescent complex with the viral RNA. Capillary electrophoresis with laser-induced fluorescence detection of virus incubated with RiboGreen shows that the electrophoretic mobility of the viruses remained unchanged upon dye-binding. As shown for human rhinovirus serotype 2, its native conformation was conserved, since it still bound a recombinant soluble receptor fragment derived from the very low density lipoprotein receptor. The labeled RNA was released by heat-induced uncoating of the virus, and the RNA-dye complex could be directly detected if degradation was prevented with an RNase inhibitor. This in vitro labeling of viral RNA encased within a protein shell demonstrates the virion's dynamic nature that temporarily allows access of a low-molecular-mass compound to the otherwise protected RNA. It might be of great value for experiments requiring fluorescent viral particles with an unmodified surface, such as investigations of endocytosis and viral uncoating on the single molecule level.